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(54) MEASUREMENT DEVICE FOR IMMUNOCHROMATOGRAPHY TEST PIECE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a measurement 
device for an immunochromatography test piece, capable 
of measuring a coloring degree of the test piece with 

high accuracy. 

SOLUTION: This measurement device 1 has an 
irradiation optical system 20 and a detection optical 
system 30. The irradiation optical system 20 has a light- 
emitting element 21 and a mixing rod 22. The detection 
optical system 30 has a cylindrical lens 33 and a CCD 
image sensor 36. Light from the light- emitting element 
21 is diffused by a diffusing plate 23, is incident on the 
mixing rod 22, and is mixed. The light mixed inside the 
mixing rod 22 is diffused by a diffusion plate 24 and is 
irradiated on the immunochromatography test piece 10 
as measurement light. The image of the transmitting light 
from the test piece 10 is formed on a light-receiving 
face 37 of the CCD image sensor 36 by the cylindrical 
lens 33. The CCD image sensor 36 picks up the image 
formed by the cylindrical lens 33 on the light-receiving 
face 37. 
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3 9t4, -k>1t^l[f«Ht1Sfl 4 0Sr^LTv'^S^-l 0 4 

i::iKO#ite>n'g.o •J-7TKCCD<>^->>-tr>i^- 
1 3 e^&ti^-^'V'-i ^ A:\zn\^xm)^\-)^t\.fd<mxz 

t5(/iTt4, 03{z:^$n-5J:'5fC, U— ZZU'-fCCD 
-r >Mr>9- 13 6 0)^® 13 7 (DMC^-S:^}*, 
->U>H'J*;H^>X3 3C5?^ftL;t®oeiS^lC^ 

^-r-s iS3^^) :^t^^o 

[0 0 4 5] v'J >1«U*;H^>X3 3tUnZ7 U-f 
CCD'rP^-i^>+H 3 6<fc©PdHr{i, Wt^^-t 

^TzJib(r»'\yy)\'W.i 4 idttgttbnTi^-So 

y)mi4 HZ\i. v-'J>l<'J*;H/>X3 3;5i'5ffifc 
^^■r;t4e)<D7^^1 4 2, 1 4 3;6JJ^fi5c$tlTli-5. 

;\*-y :7;i'e[ 1 4 na, v'-vv- 1 o 4 \zmKfHi-f 

[0 0 4 6] 7/^-^-\'3 4d^'=,Un77U"r CCD-f 
p^->>-fc>-9-l 3 6Sl?©^ai3t^^t4, do^ta^ 

?ss:3iBt-r-5)t*«)jS)mi s ojcioa^^nxt^i-s. 
eiojSjmi 5 Ota, ->-\'->-i 0 4ii5t<3#tte)nT 

[0047] jMLrzm0S.<Dmmmm. i o i fcisoix 
t), m 1 gQs^iioaijj^gs 1 iimm(mm^^m 

U 'Jll77U'-f CCD<^-i>-fe>+>-l 3 efCcfc-S^ 
•S^ovhKl^l 0l3*5t^TMfeLTJ^B£$nfc^'f 
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^rz. m^tvx %ymj 2 1 (#feLED2 1 sxii 

9J^LED2 1R) ^m^^^<D-V. m^S10 1<D:k 

[0 0 4 8] jBB^siona, mku>xtv 

-y- 1 3 6 {Cifeit-r -5. ^^'PVhH®^ 
1 0lI*5tt-5irimXiaSxfrCX^!t*l6ll3¥ff^^iUri 

i> u V h^g^ 1 0 \zi5n^tnMximi^(mmMii\z 
m^^mtti'^i^TW-i^t-^n^^itizfs.^, vrci>^ 

n>c^-r>i*cDA^->i 8«)MU^:^n^J3Mfeoe.d^ 
^^L.fc«^j;*5i/iTt)> ->u > H u *;n^>X3 3 1;: 

>?-fe>-y-l 3 6f:ii^$n-5Citfc;iO, ^6SEi7DVh 

ssyt 1 0 fcj^fig$n^^< >*»io/\°^-> 1 8 oMfe 

[0 0 4 9] sfc, s^';>i<u*;n^>X3 3©)eAit 

®<a){;(j. v-u > H u *;i'U'>X3 3 b;t®cr)e 

«^|pIlrMt^§&)^J^0X'J >y h 3 2/e>t}gfiJc$ti;fe^ 

>XvXi7l 1 7;&tiBi£$nTViS®1f, 

C CD-f i>fe>1i- 1 3 6 {C^liTJRHO/jN^ti^lS; 

[0 0 5 0] Sfc, ^^3^tUTUn77U-rCCD 

ti^'mmz^i^'c^ti^Q>x. mm^^'j-77u-( 
^1 o\zj^^^tirz^^>Vi<Dn^—>i s(om.^<D 

[0 0 5 1] (B3^S6J^^ ^^(C, I2I9~01 OfcS 

n.. 'mimsimsijs'm'iwsfm.z'^^m^mm.ti 
{i. fm.^u-^vmm\zmA-^nrdssmt<^^it}aL 
xmmt^mm=i-\zT}mt^Mxm^^. 

[0 0 5 2] |g9S.t>^l 0(3:, 3 lUS^fig 

[0 0 5 3] a!C£Sg2 0 1 IC*3t/iT«. fi^^?S2 
OtLT. feSi'D-T'hKlgfeM-l 0 »i^l 1) 
OigSW^eaii^^^R^Jt-T'Sm 1 OflSM^t^?^ 2 0 A 
^i7OVhSS®^10 ('^r— »yi 1) O^S 

fl!i*^6fi!fc©t^fi?,it-r-5m 2 oyms^% 2 o b is? 
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LTt/i^, ^fegEi'D-y'hiiitn-1 0 (-Jr— »ifl 1) 
m2iei©^^<!:|^fiHr, 'eat#g<fcbT0St^Jl^ 

1 1 1 f'«i*$nTVi'5. 

[0 0 5 4] %\<fmm^%2^K\t.. WHM^ ilX^ 
T55^LED2 1R (Xfi#feLED2 1 B) <t, Bl 
(DS+i^^/'D-^ H2 2At$#bTl'i-5, mi ©54^ 
>'>i?*D H 2 2 A(D3t7^ffiS.t;^tBlt®4, X U 

7XW::iHn:snTti^o 

[0 0 5 5] #feLED2 1 R 0?.ti#feLED2 1 
B) -b-^^mi^tVtzMX. %\(n%^i^y^uv H 2 2 

A®x u ;y7X^^{ciin:$tut3t7JmfCcfc OJ£»$n 

m 1 ©5 +.-»i7'D >y K 2 2 AftCA-So ^ 1 

:^^S»ifD >y K 2 2 Af^l3Ao;^:^f4. ^ 1 ©S=^>-> 

yo <;/ H 2 2 K<mm-n±^^irJssfi^m&:t^ Z. t. 
\z^y)x^i^y^^n. mio5+i»^o-y K22A 

D-y H 2 2 A;iie.[BitUfc5tfi> ';r-'»if 1 10li«iJ 

ffl-^-f >}^'i7i 3(DaE{iydie>a!c©ttbT^i7Dv 
hKi^i 0 (-jr— »i^i iomaOT':7>f >H'i7i 

3) {;:r6]t-tT{!glt$nSo 

[0 0 5 6] m2<7)fiiM^?^2 0B«. %X^ T^L 
TWfeLED2 1B OT±5^LED2 IR) ||2 
05^r-»5^D.y H2 2Bt, m^U>X2 0 2«r#U 
Tti^o m2©5=^'»i^Dy H 2 2 BW^tAimRt; 
T^tblttM^. m 1 ©5 +-»i^a y H 2 2 A tH^^lc:, 

[0 0 5 7] fffeLED2 1B (Xli3S^LED2 1 
R) d^^a^Snfc^S, m2®S4^'»yD<y H2 2 

B (Dx u mTmz'mi.-^ntd^u^WiZ^nm.^n 

T, m2®S^r-»^D«> H2 2BF*3fC:A-5. ^2 0^ 
=*^-»ifDy l< 2 2 B 1*113 Ao^Si^a, m2©54^S^> 
i^D y H 2 2 B©ffi!l®1f^St$n;fedte)«ffl:T-&il<!: 

{Cj;»9 5+'»y$n. m2CD5+-»i7'D-;/ K2 2B 

ay H 2 2 BA^e.tHI#Ufe^li, *^lx'>X2 0 2f3T 

-»^*i 1 (Dmmmo^ > 1 3) iz\^ifxmM-^n 
[00 58] mi o)mM^m 2 0 Ad^e>figi#$nfca'j 

:feSi?ox'hK^i 0 (y— »i7'i 1) 

^osiaTttLT. 'j:^77u-f ccD'^p^->Hr>-y■ 
^ \ 0 {.'T-yy^l 1) ;?>^b©JKIt5t<5:bT, ')-T 
7U"f CCD-f pC->>ir>+H 3 6 fcTS^tsnr^tij 

[0 0 5 9] ->'J>H'J*;H/>X3 3«, ^1^^^ 
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■So tVT. vU > H U tDl-UyX 3 3 O^tAMSfiBfC 
i'U > H U *;H^>X3 3 <Dis§ffib;tM®Si^:^ 

D<^-i>fc>1i-l 3 6}i. ^2^eigJ^^t[g^i{r, 'J 
r:77 WCCD-1'>-vHr>1^-l 3 6©^®1 3 7 

(DmxJ^'Wuti^'y u > H 'J ;*7;i'U>x 3 3 omSi x^tzM 
oe«fc)^tc5^rr-5 (fciiAtf. 

[0 0 6 0] ±5Bbfc«fi&®S!l5£S«2 0 1 \Z^^^X 

fe. ^ 1 mmwmm 2 ^se^noao^^a 1.10 

>Hr>-y-l 3 6{c<k-5^i'D-7htii^M-l OlciJViT 

(WfiLED2 lBXt*5!^LED2 IR) i£:fflt.i-&® 
T?. S!l55g«2 0 i<7>:^^!:^«i«|-r'5:itfc'T?#^o 

[006 1] m&M2 0 1 tr^oxfj, mm 
mmsam 2 i^B^^sgoaij^^M 1 . 1 0 1 ^rfi^m 

tr. i!S»U'>X<i:UT'>U>l«U*;i'U'>X3 

c:©->'j>H';;^;pu>X3 3fi. m\&vrz.mom 

m^m^i/a-^hUmfl OfC:felj-^$tMXtS*i#: 

0. ^Ssiffii^avhStKH-i OH^fetiTS-feUTJ^^K^^En 

fc^^ >^^OA'iS'— > 1 8<DMT^s:^{wMfet^e.*^^ 

lc:^i^l:;3Enfc;t^'->*iU W c c D-f ^ ->» 
-b>-y-i 3 6(ri^#^tiS^itlc;^D. imi7a-7hU 

[0 0 6 2] aiB^SlfdiStiTtS, mM^j^ 
2 ORtmtti^t^^S 0«, U-77l/'f CCD-r>t- 
>H:>-9-l 3 6;5J^fcgi?D-7hMl^l OfCRglt^nfc 

*50, U— CCD-f^-i>t:>1i-l 3 6fCT^ 

$n;t7'r>^^©;i:^->i 8<Dm^^m^^(D 
X. ^fcgi'DvhKsyti 0{'j^fi£3ti/c9-f >^^o/i 
^'-> 1 8 <DM&<Dm^i^^mm^ < m^izm^^ z. 
t.mx^^. ::<DmM. ^»<^\z'^^n^inmjc}-wm- 
o)mm. (.mo ^trnjizm^^^t^^x^^o 
[0 0 6 3] izzi^x. mMJc.\timo)mt/!>mmi^m 

Mfe©*^i'iAM£<Syil)t&5^l§<»:;^-5o Z(D^ 

o\zimxi^ii^<Dmm.f)mM<om^\ziii^x. m§iyt 
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xmt^oym^^nfsioo ohoi^ic, ^xta^t^ 
<Dwm\zft-cxmidm^$>^^^\:msrmim^m^^ 
H^^tx. mm-x\tm^(oM=s:mK<mj\zm^ 

[0 0 6 4] mmi^rzmmm\z^^n^ 
h<Dx\i^3i<. ±j&v^mM.mhmM^iyxm^^ 

[0 0 6 5] ^fz. ±3&\^rzmimmmBam2m 
JO m^\z^'^yz\%. ccD'i'^-i?-ir>y-3 6. 13 etc 
Tfeg^D-ThKgtn-i 0 (,'T'-iyy^\ 1) \zm^^ 

6. 1 3 6lcT^L;tS3^lcS::Ji>T. ^i^DV 

hKi^ 1 0 {cjgfife$nfc^< >^^©/\°iS'-> 1 8 OK 

CCD-fp^->>i:>+>-3 6, 1 3 6tCT^<?D 

V hKg^ 1 0 1 1 ) \zmm^t\Tzm^ 

OSM3tS^U CCD-r>^-i>fe>+»-3 6, 136 
20 0 tCJ^nK^tU^^-f >H^cr);^^-> 1 8 ©SSt^«:JW5t 
[0 0 6 6] 

feSEi' D-7 v^mc<jm^^msz^ri\t. feM^ □ v h 
[ias©fffim;feSiB^] 

[0 1 ] 2^^Hj®m 1 mmm\z%^^^'o-^ vw^ 

[02] ^^u'=^hwmoymm.(Dmt-fuy7^ 
)v^mtwmx3b^. 

m 3 ] :^mm<DW. 2 mmimiz^^^i^ d-7 hstg^ 

[04] *^W<Dm2^J©^|g{c^§^i7a-7hKg^ 
[05] 2^^Hg©B2*g©^^lc^^-5^i:7D-ThK®^ 

^0 [06] 2ti:^HJ©m2^S©^^tI'0^'5^i7nVhttl^ 

[07] :mm(Dm2mmsAz%^f;^i7u^hmt 

-So 

[08] :*:^BJ<Dm2^tJ©^«itC^^^fe^i'0-7hKg^ 
•fe >+hcD^Ba0-C$)^, 

[09] *^Hg<Dm3^i©g^{w^'5^e^i'DVhS®J 

ii? i^(Dm&mm<Dm^x&^o 
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[010] 3 mmm\z%^^i; 

I, 10 1. 20 1 -afl^ig, 1 O-^fegEi^DVhtt 

\ h-m^Mm&>^ le-^as, i8-^'f>4^ 
cd;i^'->, 2Q-mm^%. 2 0A"-^i«)figi^^ 
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2 0B - S2OMi*^?S. 2 l-|£)y ^ T. 2 
IB-H^LED, 2 1R -|^LED, 2 2- -S+v- 
>i^Dy}«, 2 2A- ••mi05*5^>i''D2/l«, 2 2B 
■•-B2©5=^^v'>yDy 2 3. 2 4" i£t!i:«. 3 0 
•••^ffi^JS. 3 1 -T/N'-^^^, 3 2 ■T.Uyh. 3 
3 • S^'J > 1« U ti}VVyX. 3 6 - C CD-f ;*->Hr> 
37 -S^ffi, 1 3 6-U::iT7U-f CCD-r^- 
>Hr>1J-, 1 3 7- 
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